To determine the prognostic value of celiac lymphadenopathy for patients with esophageal or gastroesophageal junction carcinomas treated with neoadjuvant or definitive chemoradiotherapy. Methods: The records of patients undergoing chemoradiation therapy for esophageal cancer, who received a dose of at least 45 Gy, were retrospectively reviewed. Results: One hundred forty-four patients were eligible for this retrospective analysis; 99 had M0 and 45 M1a disease. The median radiation dose was 50.4 Gy for patients receiving both neoadjuvant and definitive chemoradiotherapy. After a median follow-up of 15 months, the 2-year overall survival for the entire cohort was 45% and 20% in M0 and M1a groups, respectively (p Ͻ 0.001). On multivariate analysis, the most significant factors for overall survival were performance status (p Ͻ 0.001) and M1a status (p Ͻ 0.001). The patients who underwent definitive concomitant chemoradiation had a 2-year overall survival of 36% and 15% in M0 and M1a, respectively (p ϭ 0.03). For patients who underwent neoadjuvant chemoradiation followed by surgery, the 2-year overall survival was 63% and 37% in M0 and M1a, respectively (p ϭ 0.07). Conclusions: M1a status is a strong predictor of poor outcome for patients with cancers of the esophagus or gastroesophageal junction. For patients receiving concurrent chemotherapy and radiation therapy for M1a esophageal cancer, treatment is largely palliative.
T he American Joint Committee on Cancer staging system for esophageal carcinoma divides the M classification into M1a and M1b categories. 1 Tumors are classified as esophageal cancers if the majority of the cancer is located in the esophagus. For tumors of the lower esophagus or gastroesophageal junction, metastases in celiac lymph nodes is classified as M1a disease.
The prognosis of patients with locally advanced esophageal cancer and positive M1a abdominal lymphadenopathy is poor. Esophagectomy has been the mainstay of therapy for localized operable esophageal cancer. Patients with T1-3 N0-1 disease are considered curable. There is controversy as to whether patients with M1a disease are curable or not. [2] [3] [4] [5] [6] The benefit of induction chemoradiotherapy followed by resection for patients with locally advanced esophageal cancer remains controversial. Two recently published meta-analyses showed a small survival improvement for patients receiving preoperative therapy compared with surgery alone. 7, 8 A phase III trial demonstrated a substantial benefit of adding chemotherapy to radiotherapy in T1-3 N0-1 sodium citrate and adenocarcinoma compared with radiotherapy alone. 9 There are no data from randomized trials addressing the optimal treatment for patients with M1a lymphadenopathy.
The purpose of our study is to determine the progression-free and overall survival for patients with distal esophagus or gastroesophageal junction cancers with clinically involved nodes in the celiac nodal chain (M1a).
METHODS
The records of consecutive patients undergoing to concomitant chemoradiation therapy for esophageal cancer in the Department of Radiation Oncology at the Washington University School of Medicine between 1998 and 2004 were retrospectively reviewed. Patients were classified as having esophagus cancer if the majority of their tumor was located in the esophagus. Patients with tumor predominantly in the stomach were excluded. Patients who did not receive at least 45 Gy and those who underwent definitive or neoadjuvant radiotherapy alone were excluded from this study. Patients who received induction chemotherapy or surgery outside of our institution were also excluded. All other patients completing chemoradiation for esophagus cancer at our center have been included. This review was performed following approval from our Institutional Review Board.
Data collected included patients clinical demographics (age, race, gender, smoking habits, weight loss, and Karnofsky performance status), endoscopic and endosonographic findings (tumor length at initial endoscopy, primary tumor, and lymphadenopathy location), tumor histologic character-istic, and tumor node metastasis stage, 6th version. Clinical staging was performed with upper endoscopy and CT scan. Many patients underwent additional staging procedures including FDG-positron emission tomography (PET) (n ϭ 131) and a few underwent endoscopic ultrasound (EUS) (n ϭ 17) as these procedures were introduced at our center. Surgical staging was obtained in the subset of patients who underwent the esophagectomy. Patients were seen within the thoracic oncology group, where the treatment options are discussed and chosen in agreement with radiation oncologists, medical oncologists, and surgeons. In general, the decision to offer surgery following chemoradiation was based on the patient's general medical condition. Response assessment after induction therapy did not influence the decision to operate, unless patients were diagnosed with distant metastases (M1b). Treatment data, including the use of preoperative or definitive chemotherapy and radiation therapy, and treatment related complications were also recorded. Target volumes consisted of the tumor (gross tumor volume) plus a 1-cm circumferential and 4-cm longitudinal margin (planning target volume), treated to a dose of 45 to 50.4 Gy. If the tumor was located below the carina, the target volume would also include the celiac nodal region, If the tumor was located above the carina, the supraclavicular nodes were encompassed in the target volume. For definitive chemoradiation, the boost volume consisted of the tumor plus 1-cm margin to the (planning target volume), to a total dose of 50.4 to 64 Gy. Dose was generally prescribed to the isocenter for these patients. We used a 3-field technique consisting of anterior-posterior/posterior-anterior and left posterior oblique fields.
Staging was performed according to the American Joint Committee on Cancer classification, 6th edition. 1 Patients with either biopsy proven (n ϭ 17) or FDG-PET avid lymph nodes were considered node positive. If the lymph nodes were positive on CT (Ͼ1.5 cm) or FDG-avid on PET, but were negative on biopsy, these patients were considered N0. Positive regional lymph nodes were classified as N1 and positive lymph nodes involving the celiac nodal regions on imaging were classified as M1a disease.
Overall survival and disease-free survival were calculated from the start of the treatment to the time of the last follow-up visit or to the date of death. The Kaplan-Meier method was used to describe overall and disease-free survival. The log-rank test was used to compare survival between patients with M0 and M1a disease. Multivariate analysis of relative risk of death was determined by Cox regression analysis. The association between prognostic factors and disease status was verified by the 2 frequencies test for categorical variables and Wilcoxon rank sum test for continuous variables. A 5% significance level was considered for the analysis.
RESULTS
During the study period, 200 patients underwent radiation therapy for esophageal cancer at our institution and 144 of these were eligible for the analysis. Thirty-four patients were excluded because they did not receive a radiation dose of at least 45 Gy. Patients were treated with radiation therapy alone (n ϭ 17) or induction radiation therapy followed by esophagectomy (n ϭ 5) were also excluded from the study.
Demographic data are shown in Table 1 . Ninety-nine patients had M0 disease and 45 had M1a disease. Analysis of pretreatment characteristics revealed no statistically significant differences between M0 and M1 groups, except for N stage (p Ͻ 0.0001), which were higher in M1a group. Median age was 63 years, 109 were male, 36 patients had a Karnofsky Performance status less than or equal to 70, and 65 had a weight loss of more than 5%. One hundred two patients had adenocarcinomas, 32 had squamous cell carcinomas, and 10 were otherwise unspecified. The site distribution included 12 with upper esophagus, 69 with lower esophagus, and 63 with gastroesophageal junction carcinomas.
The median radiation dose was 50.4 Gy (range, 45-66.6 Gy), for patients receiving both neoadjuvant and definitive radiotherapy. Ninety-four received concurrent chemoradiation (C/RT), 50 received C/RT followed by esophagectomy. Chemotherapy consisted primarily of platinum-based therapy. C/RT, concomitant chemoradiotherapy; C/RTàS, neoadjuvant chemoradiotherapy followed by surgery; SCC, squamous cell carcinoma; NS, no significant.
After a median follow-up of 15 months, the 2-year overall survival was 45% and 20% in M0 group and M1a group, respectively (p Ͻ 0.0001); 5-year overall survival was 23% and 7% in M0 group and M1a group, respectively (p Ͻ 0.001) (Figure 1) . The 2-year disease-specific survival was 55% in M0 and 29% in M1a, respectively (p Ͻ 0.001); 5-year disease-specific survival was 28% in M0 and 10 in M1a, respectively (p Ͻ 0.001) (Figure 2 ). Locoregional failures occurred in 39 (39.4%) and in 29 (64.4%) patients in M0 and M1a groups, respectively. Distant metastases occurred in 71 (32%) and 20 (44.4%) patients in M0 and M1a, respectively. On multivariate analysis, performance status (p Ͻ 0.0001) and M1a status (p ϭ 0.003) were significant variables predicting overall survival (Table 2) .
For the group of patients who underwent definitive concomitant chemoradiation, the 2-year overall survival was 36% and 15% in M0 and M1a groups, respectively (p ϭ 0.03) ( Table 3 ). The 5-year overall survival was 17% and 11% in M0 and M1a groups, respectively (p ϭ 0.03) (Figure 3 ). For patients who underwent neoadjuvant chemoradiation followed by surgery, the 2-year overall survival was 63% and 37% in M0 and M1a, respectively (p ϭ 0.07); 5-year overall survival was 36% and 13% in M0 and M1a groups, respectively (p ϭ 0.07) (Figure 4 ). Only 10 patients with M1a disease underwent esophagectomy. This was a highly selected group consisting of younger patients with little to no weight loss and a good performance status. Their pretreatment characteristics included: a mean age of 60, seven males, nine with a Karnofsky performance status more than or equal to 80, and six with no weight loss. Seven patients had complete clinical response of the primary and nine had a complete response of the adenopathy following neoadjuvant therapy. In all patients the surgical margins were negative. Only one of these patients experienced a locoregional recurrence.
DISCUSSION
Surgical data on esophagectomy suggests that patients with esophageal cancer involving celiac lymphadenopathy (M1a status) have a poor prognosis. 5,10 -12 Are patients with M1a esophageal cancer curable? This question has not been specifically addressed in randomized trials for patients treated with either definitive chemoradiation or neoadjuvant chemoradiation followed by esophagectomy. We queried 2 randomized trials (RTOG 85-01 and INT 0123) 9 -12 within the Radiation Therapy Oncology Group database. Both allowed entry of patients with celiac nodal metastases. However, no patients with M1a status were entered on either of these 2 randomized trials (personal communication from RTOG). Therefore, we decided to review our institutional series to determine the prognostic value of M0 versus M1a status for patients treated with either chemoradiation or chemoradiation followed by esophagectomy.
The poor prognosis of patients with M1a disease is supported by the following retrospective surgical data. Rice et al. published an esophagectomy series from the Cleveland Clinic involving 480 patients treated without induction therapy. This series included 26 patients with M1a and 16 patients with M1b disease status. There was no difference in survival between M1a and M1b patients, with no 3-year survivors in either subgroup. 2 Korst et al. reclassified patients M1a from their institution as having a new and proposed descriptor of "N2 disease." This analysis included 233 patients treated with primary esophagectomy for esophagus cancer. The use of preoperative or postoperative adjuvant therapy is not well described. Overall survival rates for patients with involved celiac lymphadenopathy was less than 10% at 4 years. The median survival was 13.8 months for this group of patients. 3 Steup et al. published a series on 95 patients undergoing an esophagectomy for carcinomas of the gastroesophageal junction. Patients with resected lymphadenopathy extending beyond the left gastric artery were classified as stage IV disease and had an overall survival rate of 11% at 5 years. 4 Malaisrie et al. published a series on 186 patients who underwent EUS staging of the celiac lymph nodes prior to induction therapy followed by resection. Eighteen patients with EUS-detected celiac nodal involvement underwent resection and were included in this analysis. The median and 3-year survival rate for patients with M1a status was 19 months and 12%, respectively. 6 Our data show that M1a status is a strong predictor of poor outcome. Our M1a patients also have higher T and N stages (Table 1) . Overall, patients treated with definitive or neoadjuvant chemoradiation followed by surgery had 2-year overall survival of 20% for M1a in comparison with 45% for M0 patients (p Ͻ 0.0001). The statistically significant difference in overall survival between M0 and M1a disease is still maintained for patients treated with definitive chemoradiation without surgery, with a 2-year overall survival of 36% and 15% in M0 and M1a groups, respectively (p Ͻ 0.0001).
Trimodality therapy consisting of induction chemoradiation followed by esophagectomy resulted in a 2-year overall survival of 63% in 45 patients with M0 disease. This was statistically superior to chemoradiation therapy without surgery for M0 patients (p ϭ 0.0002).
RTOG 85-01 was a phase III trial for patients with esophageal cancer that randomized patients to radiation therapy alone (64 Gy) or concurrent chemotherapy and radiation therapy. 9 -11 Chemoradiation consisted of 50 Gy with concurrent cisplatinum and 5-fluorouracil chemotherapy. The 5-and 10-year overall survival rates were 26% and 20% on the chemoradiation arm, respectively. INT 0123 was a phase III trial for patients with unresectable esophagus cancer that randomized patients to standard dose (50.4 Gy) versus high dose (64.8 Gy). Patients on both arms received four monthly cycles of 5-flurouracil and cisplatinum, with the first two cycles given concurrently with radiation. For comparison purposes, the 2-year overall survival rate for the chemoradiation arm was 38%. For comparison, the 2-year overall survival rates were 40% and 31% for the 50.4 Gy and 64.8 Gy arms, respectively. Likewise, our results using definitive chemoradiation therapy for unresectable patients with clinical M1a status are similar to the results of the cited historical surgical series from other centers. Our 2-year disease-specific and overall survival rates of 18 and 15%, respectively. Although a few patients are curable, the majority are not. In our center, these patients are seen in our multidisciplinary clinic. Presently, if they are not offered chemoradiation followed by surgery, they are offered protocol-based therapy on our institutional study using radiation dose escalation with intensity modu-lated radiation therapy in the setting of 5-fluorouracil and cisplatinum chemotherapy.
The results of induction chemoradiation followed by esophagectomy for patients with clinical M1a disease in our series appear encouraging. However, these data reflect only 10 highly selected patients who were treated with this approach. Overall, these patients were selected for surgery based on their age, performance status, less than or equal to 5% weight loss, and having tolerated induction therapy. Thus, our 2-year survival rate of 37% reflects a highly-selected population for this approach.
Two recently published randomized trials investigated the value of adding surgery to chemoradiation therapy in patients with T3-4N0-1 esophageal cancer. 13, 14 Patients with gastroesophageal junction carcinoma and celiac nodal metastases (M1a) were excluded from both of these studies. Both trials suggested that adding surgery to chemoradiotherapy improved local tumor control, but there was no advantage in 2-year overall survival. The mortality rates reported in these trials for the surgical patients ranged from 9.3 to 12.8%, compared with 0.8 to 3.8% in the non surgical patients, respectively. This high mortality rate might explain the lack of impact of surgery on overall survival.
In conclusion, M1a status is a strong predictor of poor outcome for patients with cancers of the esophagus or gastroesophageal junction. Although our study is retrospective, we will continue to offer induction chemoradiation to selected patients with M1a disease status. Our data suggests that nonoperative treatment regimens should be delivered with palliative intent for patients with M1a disease.
